Functional interactions of stimulatory and inhibitory GDP/GTP exchange proteins and their common substrate small GTP-binding protein.
smg GDS and rho GDI are stimulatory and inhibitory GDP/GTP exchange proteins, respectively, for a group of ras p21-related small GTP-binding proteins (G proteins). rho p21 is a common substrate small G protein for both GDP/GTP exchange proteins. We examined here the functional interactions of these GDP/GTP exchange proteins with rho p21 as a substrate. smg GDS and rho GDI interacted with the GDP-bound form of rho p21 and thereby stimulated and inhibited, respectively, the dissociation of GDP. The inhibitory effect of rho GDI was much stronger than the stimulatory effect of smg GDS. The GDP-bound form of rho p21 formed a complex with rho GDI but not with smg GDS in their simultaneous presence. Since the content of smg GDS was generally less than that of rho GDI in cells, these results suggest that there is some mechanism to release the inhibitory action of rho GDI and to make rho p21 sensitive to the smg GDS action during the conversion of rhoA p21 from the GDP-bound inactive form to the GTP-bound active form in intact cells. On the other hand, rho p21 was previously shown to be ADP-ribosylated by bacterial ADP-ribosyltransferases, named C3 and EDIN, at Asn41 in the putative effector region of rho p21. This ADP-ribosylation was inhibited by rho GDI much more efficiently than by smg GDS. These results suggest that rho GDI may mask the putative effector region of rho p21 and thereby inhibit its interaction with the target protein even in the presence of smg GDS. Thus, both smg GDS and rho GDI are important to regulate the rho p21 activity and action in cooperation with each other.